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1.0  INTRODUCTION  | 

! 

i 

Volume  II  of  Che  final  report  presents  a compilation  of  all  Che  ballistic  | 

and  mechanical  property  test  data  for  UTP-18,803A  obtained  under  contract  No.  j 

F0A611-76-C-0010.  The  data  presented  here  are  those  which  were  used  in  tlie  | 

statistical  data  summaries  presented  in  section  4.2.1  of  Volume  I.  | 

3 

Because  of  the  large  amount  of  data  available,  the  presentation  of  Che  | 

data  in  this  volume  has  been  categorized  into  four  main  topics  for  ease  of  I 

reference.  j 


Volume  II 
Section  No. 

2.0 


3.0 


4.0 


5.0 


Data  Description 

CSD  Ballistic  and  Mechanical  Property  Test 
Data  and  Data  Correlation  - This  section 
presents  the  test  data  obtained  by  CSD  for 
each  batch  of  propellant.  Both  ballistic 
(LSBR,  CSBR,  4-lb  motor)  and  physical  property 
data  are  presented.  Correlations  between  CSD 
and  AFRPL  test  data  are  given.  All  test  data 
are  given  by  batch  number  and  grouped  by  pro- 
duction run  number. 

AP  Particle  Size  Distribution  - The  AP  parti- 
cle size  distributions  in  terms  of  cumulative 
percentages  are  given  for  both  the  ground  and 
unground  AP.  These  data  were  used  to  estab- 
lish the  AP  grind  ratio  for  those  batches 
where  D, . was  used  as  the  propellant  burning 
rate  control.  Data  are  presented  by  batch 
number. 

Fifteen-Pound  BATES  Test  Data  - This  section 
presents  a plot  of  the  pressure  and  thrust 
duty  cycles  for  each  of  the  15-lb  BATES  motors 
test  fired  by  AFRPL.  The  primary  ballistic 
parameters  for  each  test  are  also  tabulated. 
The  data  are  presented  by  batch  number. 

Seventy-Pound  BATES  Test  Data  - This  section 
presents  a plot  of  the  pressure  and  thrust 
duty  cycles  for  each  of  the  70-lb  BATES  motors 
test  fired  by  AFRPL.  The  primary  ballistic 
parameters  for  each  test  are  also  tabulated. 
The  data  are  presented  by  batch  number. 
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2.0  CSD  BALLISTIC  AND  MECHANICAL  PROPERTY 
TEST  DATA  AND  DATA  CORRELATIONS 


This  section  presents  the  test  data  obtained  by  CSD  for  each  batch  of 
UTP-18,803A  produced  under  contract  No.  F04611-76-C-0010.  Both  the  ballistic 
(LSBR,  CSBR,  4-lb  motor)  and  mechanical  property  test  data  are  presented.  The 
ballistic  correlations  between  the  CSD  and  AFRFL  test  data  are  also  given. 

All  test  data  are  presented  by  production  run  and  batch  number. 
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SECTION  2.1 

FIVE-GALLON  PREPRODUCTION  BATCHES 


Five  Gallon 
Preproduction 

4-LB  HOTOR 


18803A  IXITA 


^ Burning  Rate  One 

Grind  1000  1400  Exponent  Constant  Slgina 


Batch 

Ratio 

NCO/OH 

in/sec 

in/aec 

V 

a 

% 

5-1711 

65/35 

.86 

.415 

.487 

.472 

.01591 

1.8 

5-1712 

60/40 

.86 

.439 

.538 

.603 

.00682 

1.8 

5-1713 

55/45 

.86 

.489 

.594 

.583 

.00867 

2 pt 

5-1714 

65/35 

.83 

.411 

.490 

.522 

.01116 

2.2 

5-1715 

60/40 

.83 

.442 

.530 

.543 

.01038 

1.2 

5-1716 

55/45 

.83 

.482 

.577 

.534 

.01209 

2 pt 

5-1717 

65/35 

.80 

.413 

.496 

.547 

.00943 

3.2 

5-1718 

60/40 

.80 

.457 

.554 

.573 

.00872 

3.6 

5-1719 

55/45 

.80 

.473 

.581 

.610 

.00700 

2 pt 

Five  Gallon 
Preproduct Ion 


-v^j 


Project  2579 
UTP  18803A 

4#  Motor  Burn  Rate  Data 


S/N 

pai 

In/sec 

Batch 

5-1711 

13 

1428 

.495 

09 

757 

.369 

19 

951 

.397 

Batch 

5-1712 

11 

1920 

.655 

17 

831 

.398 

12 

1103 

.456 

Batch 

5-1714 

22 

1472 

.508 

01 

956 

.392 

20 

751 

.360 

Batch 

5-1713 

15 

Overpressurization,  nozzle  ejected 

27 

1483 

.614 

23 

969 

.479 

Batch 

5-1715 

5 

827 

.402 

24 

1061 

.450 

25 

1843 

.618 

Batch 

5-1716 

21 

934 

.465 

10 

1395 

.576 

3 

Motor  blew 

Batch 

5-1717 

08 

721 

.354 

02 

906 

.377 

06 

1493 

.520 

Batch 

5-1718 

18 

825 

.421 

26 

1072 

.456 

16 

2034 

.694 

Batch 

5-1719 

07 

962 

.462 

04 

1342 

.566 

14 

Motor  blew 

J 


2C  MICRO  (2X4)  MOTOR 
OTP  18803A 


! 

i 

Burning  Rate  One  . | 


Batch 

Grind 

Ratio 

MCO/OH 

*^1000 

in/sec 

*■1400 

in/aec 

Exponent 

V 

Constant 

a 

Sigma 

7. 

5-1711 

65/35 

.86 

.445 

.508 

.397 

.0287 

2.4 

5-1712 

60/40 

.86 

.482 

.593 

.615 

.00688 

2.1 

5-1713 

55/45 

.86 

.522 

.686 

.814 

.00189 

3.1 

5-1714 

65/35 

.83 

.484 

.586 

.573 

.00926 

2 pt 

5-1715 

60/40 

.83 

.467 

.580 

.641 

.00560 

4.61 

5-1716 

55/45 

.83 

.499 

.723 

1.11 

.00024 

9.4 

5-1717 

65/35 

.80 

.442 

.5096 

.423 

.02385 

2 pt 

5-1718 

60/40 

.80 

.477 

.573 

.543 

.01123 

0.3 

5-1719 

55/45 

.80 

.531 

.772 

1.106 

.00026 

2 pt 

. 

Project  2579  | 

DTP  18803A  j 


5-Gallon  Matrix 

AP 

NCO/OH 

65/35 

60/40 

55/45 

.86 

5-1711 

5-1712 

5-1713 

.83 

5-1714 

5-1715 

5-1716 

.80 

5-1717 

5-1718 

5-1719 

Motor  Svunmarv  (2x4) 

S/N 

Web 

Pc 

f 

Batch  5-1711 

10 

.2503 

1358 

.507 

18 

.2446 

788 

.412 

8 

.2585 

951 

.424 

Batch  5-1712 

5 

.2564 

1798 

.697 

3 

.2481 

895 

.458 

16 

.2437 

1110 

.502 

Batch  5-1713 

7 

.2545 

1067 

.561 

14 

.2559 

2208 

1.011 

9 

.2474 

1490 

.697 

Batch  5-1714 

13 

- 

- 

- 

10 

.2518 

1005 

.485 

15 

.2524 

1703 

.656 

Batch  5-1715 

2 

.2415 

1189 

.495 

6 

.2465 

888 

.448 

11 

.2537 

1998 

.742 

Batch  5-1716 

19 

.2544 

2213 

1.259 

27 

.25 

957 

.506 

22 

.25 

1375 

.635 

Batch  5-1717 

24 

• 

730 

.387 

26 

•a 

1409 

.511 

Batch  5-1718 

1 

.2455 

1098 

.504 

12 

.2453 

1235 

.534 

4 

.2525 

830 

.431 

Batch  5-1719 

20 

• 

986 

.523 

21 

- 

1544 

.859 

9 


Burning  Rate,  m /sec  Burning  Rate,  in  /sec 


T 


100  200  400  600  800  1,000  2,000  4,000  6,000 


Chamber  Pressure,  psia 


100  200  400  600  800  1,000  2,000  4,000  6,000 


Chamber  Pressure,  psia 
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L. 


A 


100  200  400  600  800  1,000  2,000  4,000  6,000 

Chamber  Pretsura,  ptia 


Chamber  Pressure,  psia 

i 

i 

1 


13 
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SECTION  2.2 

400-GALLON  PREPRODUCTION  BATCH 
(BATCH  400-1450) 


15 


L 


UTP  18803A 


CHARACTERIZATION  BATCH,  400-1450 
4 LB  MOTOR  DATA 

65/35  GRIND  RATIO. 85  NCO/OH  RATIO 


Temperature,  F 

Chamber 

Pressure,  pels 

Burning 
Rate,  in/sec 

32 

2,165 

0.6104 

32 

1,580 

0.5339 

32 

1,276 

0.4562 

32 

1,012 

0.4110 

32 

789 

0.3649 

128 

947 

0.4148 

128 

1,299 

0.4923 

128 

1,655 

0.5675 

128 

1,989 

0.6219 

85 

2,043 

0.5950 

85 

1.895 

0.5837 

85 

1,437 

0.4906 

85 

1,238 

0.4c30 

85 

1,004 

0.4177 

85 

802 

0.3735 

85 

1,595 

0.5358 

Temperature,  F 

Composite 
^1000,  In/sec 

*^1400, 

In/sec 

Pressure 

Exponent 

One 

Sigma. 

32 

0.410 

0.489 

0.522 

1.70 

128 

0.427 

0.514 

0.550 

0.44 

85 

0.416 

0.494 

0.510 

1. 19 

’'K 

0.104Z/°F 

"P 

0.0498/°F 

16 


irrp  18803A  QC  P&OCESSIMG  AND  PROPERTIES  SUMMARY 
CHARACTERIZATION  BATCH  400-1450 


Parameter  Value 

Grind  ratio  65/35 

NCO/OH  ratio  0.85 

LSBR  @ 1000  palg  before  IPDI,  In/sec  0.499 

LSBR  (3  1400  pslg  before  IPDI,  In/sec  0.638 

LSBR  @ 1000  pslg  propellant,  In/sec  0.467 

LSBR  @ 1400  pslg  propellant,  in/sec  0.589 

IPDI  @ 1 hr  after  addition,  wt  Z 0.39 

2 

Viscosity  @ 1 hr  after  IPDI  addition,  Rp  @ 5000  dynes/cm  6.98 

o c 

Max.  corrected  stress  @ 75  F,  a m,  pel  120.1 

Max.  corrected  strain  @ 75°F,  c^m,  Z 30.7 

True  strain  @ 75°F  rupture,  E^^^,  Z 31.6 

Initial  tangent  modulus,  E^,  psl  1,229 
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Burrung  Rate,  m . sec  Burning  Rate,  m./sec 


Chamber  Pressure,  psis 


1 


FIRST  PRODUCTION  CASTING 


1033  .‘XIZ  90  .4T/  .511  ir51  .45B  70  Teat  nk»t.or  tmrdwrire 

1B04  .5547  90  failed 


6 batches  66/3A 


24 


Burning  Rate,  in  /sec  Burning  Rate,  m /sec 


100 


200 


400  600  800  1,000 

Chamber  Pressure,  psia 


2,000 


4,000  6,000 


Chamber  Pressure,  psia 


— 

“n 

" 

n 

1 

1 1 

0.8 


Burning  Rate,  in  sec 


1 

1 

I 

1 

1 

f - ' 
1 : 

1 

1 

r 

J 

1 ' 

4 lb  motors 

Batch  400 '1462 



65/35  grind  ratio  ^ 

90  f 

r 

L 

— i 





SECTION  2.4 
PRODUCTION  RUN  NO.  2 
(BATCHES  400-1468  THROUGH  400-1479) 


I 

f 


SECOND  PRODUCTION  CASTING,  65/35  GRIND  RATIO 
UTP-18,803A  4-LB  MOTOR  DATA,  90° F 
AVERAGE  WEB  THICKNESS 


r ' ^ 


Batch 

UTP-18803A  65/35  GRIND  RATIO 

SECOND  PRODUCTION  CASTING 

90  F FOUR  POUND  MOTOR 

Burning  Rate  In/Sec/Chamber  Pressure  (psia) 

400-1468 

.3854 

.406 

.5389 

.6106 

812 

1036 

1657 

2070 

400-1469 

.3761 

.411 

.5432 

.6525 

833 

1014 

1640 

2235 

400-1470 

.393 

,4292 

.5757 

.6749 

856 

1086 

1747 

2301 

400-1471 

.3768 

.435 

5322 

.6299 

804 

1071 

15^4 

2133 

400-1472 

.3807 

.415 

.5206 

.6145 

790 

1043 

1555 

2032 

400-1473 

.3827 

.4060 

.568 

.6178 

838 

1011 

1717 

2024 

400-1474 

.3616 

.3971 

.5215 

.6472 

771 

972 

1594 

2229 

400-1475 

. 3783 

4163 

. 5646 

803 

1046 

1843 

400-1476 

.3781 

.4294 

.5334 

.5974 

808 

1078 

1639 

2002 

400-1477 

.3815 

.4221 

.5405 

.6780 

804 

1062 

1674 

2289 

400-1478 

.3828 

.4175 

.5392 

.6686 

823 

1037 

1662 

2176 

400-1479 

.3878 

.4331 

.5666 

814 

1090 

1722 

36 


18803A  SECOND  PRODUCTION  CASTING 


Before 

IPDI 

After 

IPDI 

Batch 

1000 

1400 

1000 

1400 

400-1468 

495 

.63 

.462 

.589 

400-1469 

.492 

.63 

.562 

.586 

400-1470 

.494 

.63 

.464 

.586 

400-1471 

.487 

.623 

.453 

.577 

400-1472 

496 

638 

.463 

.587 

400-1473 

495 

638 

.468 

.598 

400-1474 

.495 

641 

.464 

.595 

400-1475 

.486 

626 

.462 

.583 

400-1476 

.488 

630 

.460 

.585 

400-1477 

.487 

628 

.465 

.585 

400-1478 

487 

• 

630 

.457 

.587 

400-1479 

.490 

639 

.465 

.596 

37 


UTP-18,803A  QC  PROCESSING  AND  PROPERTIES  SUMMARY 
SECOND  PRODUCTION  CASTING 


18803A  SECOND  PRODUCTION  CASTING 


Batch 

Before 

1000 

IPDI 

1400 

After 

1000 

IPDI 

1400 

400-1468 

,495 

.63 

.462 

.589 

400-1469 

.492 

.63 

.562 

.586 

400-1470 

.494 

.63 

.464 

.586 

400-1471 

.487 

.623 

.458 

.577 

400-1472 

.496 

638 

.463 

.587 

400-1473 

495 

638 

.468 

.598 

400-1474 

.495 

641 

.464 

.595 

400-1475 

.486 

626 

.462 

.583 

400-1476 

488 

630 

.460 

.585 

400-1477 

.487 

628 

.465 

.585 

400-1478 

487 

« 

630 

.457 

\ 

.587 

400-1479 

.490 

639 

.465 

.596 
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Burning  Rate,  in./sec  Burning  Rate,  in. 'sec 


BufotOQ  Rate.  »n  /sec  Burning  Rate,  m./sec 


1.0 


Chamber  Pressure,  psia 


Chamber  Pressure,  psia 


100 


Chamber  Pressure,  psia 


200 


400  600  800  1,000 

Chamber  Pressure,  psia 


2,000 


4,000  6,000 


43 


Burning  Rate,  in./sec  Burning  Rate,  in  /sec 


Chamber  Pressure,  psia 


100  200 


400  600  800  1,000 


2,000  4,000  6,000 


Chamber  Pressure,  psia 


44 


Burning  Rale,  m./sec  Burning  Rate,  in  sec 


10 


1 

1 


Chamber  Pressure,  psia 


Chamber  Pressure,  psia 


45 
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SECTION  2.5 
PRODUCTION  RUN  NO.  3 
(BATCHES  400-1480  THROUGH  400-1491) 


THIRD  PRODUCTION  CASTING,  UTP-18,803A 
BATCHES  400-1480  THROUGH  1491,  4-LB  MOTOR  DATA,  90”? 


THIRD  PRODUCTION  CASTING 
UTP  18803A  BATCHES  400-1480-1491 
FOUR  MOTOR  DATA  90  F 


Batch 


400- 

BURNING  RATE. 

IN/SEC/CHAMBER  PRESSURE,  psia 

1480 

0.3998/1024 

0.5007/1521 

1481 

0.4037/966 

0.4809/1350 

1482 

0.4024/974 

0.4962/1387 

1483 

0.4039/952 

0.4863/1383 

1484 

0.3714/768 

0.4091/1014 

0.4809/1398 

0. 5377/1638 

1485 

0.3681/759 

0.4214/1074 

0.4829/1398 

0.5366/1683 

1486 

0.3615/736 

0.4379/1118 

0.5165/1512 

0.5538/1738 

1487 

0.3792/816 

0.4207/1088 

0.4869/1436 

1488 

0.3747/792 

0.4323/1085 

0.4979/1475 

1489 

0.3821/812 

0.436/1118 

0.4971/1481 

1490 

0.3862/848 

0.4348/1124 

0.5022/1438 

1491 

0.4025/872 

0.4282/1115 

0.5026-1490 
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UTP-18,803A  QC  PROCESSING  AND  PROPERTIES  SUMMARY 
THIRD  PRODUCTION  CASTING 


FSODOcnaii  um  #3 


VTT  18,803A 


AP 

LSBR 

LSBK 

Grind 

Prastlx 

C 

PropallanC 

Batch 

Batlo 

1000 

1400 

1000 

1400 

400-1480 

65/35 

.493 

.632 

.462 

.588 

400-1481 

65/35 

.497 

.634 

.464 

.588 

400-1482 

65/33 

.497 

.640 

.468 

.592 

400-1483 

65/35 

.493 

.633 

.462 

.587 

400-1484 

63/35 

.492 

.634 

.461 

.588 

400-1483 

66/34 

.485 

.623 

.463 

.589 

400-1486 

66/34 

.487 

.621 

.461 

.581 

400-1487 

#6/34 

.487 

.623 

.463 

.581 

400-1488 

66/34 

.491 

.627 

.464 

.587 

400-1489 

66/34 

.494 

.629 

.461 

.579 

400-1490 

66/34 

.491 

.625 

.462 

.580 

400-1491 

66/34 

.488 

.632 

.462 

.589 

51 


Chamber  Pressure,  psia 


Chamber  Pressure,  psia 


SECTION  2.6 
PRODUCTION  RUN  NO.  2A 
(BATCHES  400-1495  THROUGH  400-1503) 


PRODUCTION  CASTING  ItlA 


UTP  1880 3A 

BATCHES  400-1495  THROUGH  1503 
76°F 


All  Data 


JjlOOO 

One 

Grind 

^1400 

Pressure 

Standard 

Batch 

Ratio 

^1700 

Exponent 

Deviation,  S 

400-1495 

66/34 

0.423 

0.507 

0.538 

0.4 

0.563 

400-1496 

66/34 

0.426 

0.508 

0.529 

1.0 

0.563 

400-1497 

66/34 

0.419 

0.502 

0.540 

0.8 

0.557 

400-1498 

66/34 

0.416 

0.499 

0.538 

2.1 

0.554 

400-1499 

66/34 

0.413 

0.488 

0.493 

1.6 

0.537 

400-1500 

66/34 

0.416 

0.491 

0.492 

1.3 

0.54J 

400-1501 

66/34 

0.413 

0.482 

0.465 

2.1 

0.528 

400-1502 

66/34 

0.417 

0.499 

0.529 

1.6 

0.553 

400-1503 

66/34 

0.418 

0.493 

0.490 

2.0 

0.543 

Composite  of 

0.418 

1495-1503 

0.497 

0.517 

2.1 

0.550 

PRODUCri(»l  CASTING  #ZA 


Batch 

400-1495 

400-1496 

400-1497 

400-1498 

400-1499 

400-1500 

400-1501 

400-1502 

400-1503 


UTP  18803A  66/34  Grlr-l  Ratio 
BATCHES  400-1495  Thru  1503 
76°F 


Chaober 
Pressure,  psia 

1451 

1830 

879 

1263 

1490 

1781 
905 

1082 

U98 

1789 

901.5 

1122 

1470 

1711 

861 

1036 

U06 

1682 

876 

1037 

U50 

1760 

902 

1070 

1434 

1710 

849 

1023 

U57 

1782 
869 

1040 

1383 

1730 

861 

1024 


Burning 
Rate,  In/sec 

.520 

.5829 

.3937 

.4793 

.5297 

.5761 

.4068 

.4378 

.5251 

.5711 

.3976 

.4411 

.5229 

.5507 

.3893 

.4140 

.4872 

.5378 

.3933 

.4116 

.4950 

.5546 

.4003 

.4243 

.4818 

.5378 

.390 

.4074 

.4983 

.576 

.3895 

.4270 

.4839 

.555 

.3966 

.4143 


61 
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PROOUCri(»l  CASTINGS  #2A  AND  3A 

ELSH  LSBR  Results 
DTP  18803A 


Premix 

"C" 

Propellant 

Bstch 

1000  psig 

1400  pstg 

1000  psig 

1400  PS 

400-1495 

0.490 

0.632 

0.464 

0.591 

400-1496 

0.493 

0.639 

0.468 

0.612 

400-1497 

0.497 

0.644 

0.472 

0.603 

400-1498 

0.501 

0.642 

0.470 

0.602 

400-1499 

0.483 

0.623 

0.463 

0.584 

400-1500 

0.495 

0.634 

0.470 

0.595 

400-1501 

0.495 

0.632 

0.465 

0.589 

400-1502 

0.495 

0.638 

0.468 

0.602 

400-1503 

0.489 

0.639 

0.464 

0.597 

400-1505 

0.482 

0.620 

0.460 

0.584 

400-1506 

0.496 

0.634 

0,472 

0.591 

400-1507 

0.495 

0.634 

0.468 

0.595 

400-1508 

0.492 

0.650 

0.462 

0.594 

400-1509 

0.487 

0,632 

0.461 

0.591 

400-1510 

0.491 

0,635 

0.463 

0.593 

400-1511 

0.485 

0.618 

0.460 

0.585 

400-1512 

0.495 

0.628 

0.472 

0.593 

400-1513 

0.492 

0.632 

0.464 

0.593 

400-1514 

0.494 

0,632 

0.466 

0.585 

400-1515 

0.494 

0.643 

0.467 

0.599 

400-1495 

400-1499  400-1503 

MSA  107. 

3,0 

3.7  3.2 

507. 

9,2 

11.0  9.8 

90% 

24 

27  26 

UTP-18,803A  QC  PROCESSING  AND  PROPERTIES  SUMMARY 


Burning  Rate,  in  /sec  Burning  Rate,  tn./»tc 


f 


I 


Chamber  Pressure,  psia 


100  200  400  600  600  I.COO  2,000  4.000  6,000 

Chamber  Pressure,  psia 


64 


1.0 


Chamber  Pressure,  psis 


SECTION  2.7 
PRODUCTION  RUN  NO.  3A 
(BATCHES  400-1505  THROUGH  400-1515) 


69 


A 


[ ■ 

I PRODUCTION  CASTING  #3A 

1UTP  1880 3A  66/34  GRIND  RATIO 

4 LB  MOTOR  90  F BATCHES  400-1505-1515 


Burning  Rate,  In/aec 

400  Gallon  @ @ @ 


I 

? 

Batch 

1000  psla 

1400  psla 

1700  psla 

Exponent 

g~. 

\ 

1505 

.4036 

.4771 

.5253 

.497 

1.4 

T 

1506 

.4167 

.4963 

.5490 

.520 

2.0 

T 

■ 

E 

i 

1507 

.4127 

.4903 

.5415 

.512 

1.6 

? 

i 

i 

1508 

.4173 

.4941 

.5446 

.502 

0.6 

1 

1 

1509 

.4128 

.4935 

.5470 

.531 

1.6 

! 

1510 

.4127 

.4920 

.5445 

.523 

0.3 

1511 

.4121 

.4902 

.5419 

.516 

0.8 

■ 

1512 

.4103 

.5009 

.5621 

.594 

2.3 

i 

1513 

.4213 

.5017 

.5549 

.519 

2.0 

: 

1514 

.4194 

.5019 

.5566 

.534 

1.7 

k 

1515 

.4192 

.5030 

.5589 

.542 

0.2 

1 

Composite 

.4142 

.4949 

.5484 

.529 

2.0 

E 


PRODUCTION  CASTING  #3A 
UTP  18803A  66/34  GRIND  RATIO 


BATCH  400-1505-1515  4 LB  MOTOR  90°? 


400  Gallon 
Batch 


1505 

£,  In/sec 

.3554 

.3985 

.4629 

.5223 

P,  p*ia 

760 

990 

1361 

1630 

1506 

£,  in/sec 

.3769 

.4209 

.4864 

.5812 

P,  psla 

801 

1042 

1404 

1831 

1507 

£,  in/ sec 

.3731 

.4238 

.5033 

.5558 

P,  psia 

800 

1097 

1487 

1747 

1508 

£,  in/sec 

.3806 

.4324 

.5159 

.5538 

P,  psia 

826 

1084 

1544 

1734 

1509 

£,  in/sec 

.3727 

.4214 

.5075 

.5605 

P,  psia 

813 

1054 

1528 

1720 

1510 

jr,  in/sec 

.3718 

.4318 

.5201 

.5457 

P,  psia 

823 

1083 

1552 

1716 

1511 

in/sec 

.3717 

.4260 

.5064 

.555 

P,  psia 

808 

1088 

1494 

1764 

1512 

£,  in/sec 

.3786 

.415 

.5060 

.597 

P,  psia 

842 

1064 

1458 

1826 

1513 

r,  in/sec 

.3798 

.4259 

.5173 

.5687 

P,  psia 

795 

1065 

1520 

1721 

1514 

£,  in/sec 

.3915 

.4261 

.5248 

.5727 

P,  psia 

854 

1071 

1543 

1752 

1515 

in/sec 

.3758 

.4404 

.5201 

.5781 

P,  psia 

816 

1097 

1496 

1802 
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UTP-18,803A  QC  PROCESSING  AND  PROPERTIES  SUMMARY 
PRODUCTION  CASTING  NO.  3A 


Burning  Rate,  in7t^  Burning  Rate,  in. /sec 


A 


100  200  400  600  800  1,000  2,000  4,000  6,000 

Chamber  Pretsure,  piia 


100  200  400  flOO  800  1,000  2,000  4,000  6,000 

Chamber  PreMira,  paia 


74 


Burning  R*te.  in./iee  Burning  Rata.  in./aac 


burning  Rate,  in./sec  Burning  Rate.  in. /sac 


100  200  400  600  800  1,000  2,000  4,000  6,000 


Chamber  PraMura,  p«ia 


Chambar  Prattura,  ptia 


i 


I 

( 


76  i 


Burning  Rate,  >n./$ec  Burning  Rate,  in. /sec 


1.0 

0.8 

0.6 

0.4 


Chamber  PrtMura,  !>sia 


Chamber  Praoura,  ptia 


77 


Burning  Rate,  in./sec 


Chamber  PraHuia,  piia 


78 


i 


**reMo*e  pjiq  Chaniber  Preisufe  p$ig 


Chimbe'  Pressure  psig  Chamber  Pressure  psig 


SECTION  2.8 
PRODUCTION  RUN  NO.  4 
(BATCHES  400-1516  THROUGH  400-1526) 


81 


PRODUCTION  CASTING  #4 


UTP  18803A  68/32  GRIND  RATIO 
4-LB  MOTOR.  90°F.  BATCHES  400-1516-1524 


400-Gallon 

Batch 

BurnlnK  Rate,  In/sec 

1000  psla  1400  psla  1700  psla 

Exponent 

a,  Z 

400-1516 

.4014 

.4665 

.5088 

.446 

1.2 

400-1517 

.4046 

.4728 

.5173 

.463 

.51 

400-1518 

.4001 

.4762 

.5266 

.517 

.80 

400-1519 

.4006 

.4710 

.5171 

.481 

.28 

400-1520 

.4061 

.4711, 

.5133 

.441 

1.1 

400-1521 

.4034 

.4766 

.5248 

.496 

1.2 

400-1522 

.4022 

.4688 

.5122 

.456 

.96 

400-1523 

.4020 

.4720 

.5178 

.477 

.82 

400-1524 

.4014 

.4728 

.5197 

.487 

1.7 

400-1525 

.3989 

.4693 

.5154 

.483 

.29 

Composite 

.4021 

.4715 

.5168 

.473 

1.30 

1516-1525 

90 °F  DTP 

18803A  66/34  GRIND  RATIO 

400-1526 

.4123 

.4879 

.5377 

.500 

1.52 

82 


F ~ ’ 

PRODUCTION  CASTING  14 
18803  68/32  GRIND  RATIO 
BATCH  400-1516-1524.  4-LB  MOTOR.  90°F 


400-Gallon 

Batch 

f,  In/sec 

P.  psia 

1516 

.3652 

792 

.3964 

1,001 

.4624 

1,409 

.4914 

1,521 

1517 

.3675 

802 

.4060 

1,030 

.4666 

1,357 

.4882 

1,490 

1518 

.3663 

834 

.3914 

978 

.4625 

1,297 

.4780 

1,425 

1519 

.3651 

820 

.4026 

1,019 

.4719 

1,410 

.4898 

1,510 

1520 

.3649 

769 

.4010 

996 

.4598 

1,360 

.4995 

1,551 

1521 

.3683 

820 

.4000 

1,016 

.4786 

1,366 

.4983 

1,555 

1522 

.3558 

755 

.3997 

984 

.4436 

1,293 

.5159 

1,680 

1523 

.3657 

802 

.3964 

1,005 

.4848 

1,467 

.5100 

1,642 

1524 

.3599 

767 

.3881 

985 

.4550 

1,316 

.5178 

1,638 

83 


t 

1 

1 

L 


r 


400- Gallon 
Batch 


1525 


1526 


r,  In/sec 

P.  pala 

.5100 

1,650 

.4772 

1.460 

.4039 

1,031 

.3558 

786 

66/34  Grind  Ratio 


.558 

.489 

.411 

.3699 


1,778 

1,449 

1,016 

787 


i 

i 

i 

I 

i 
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PRODUCTION  CASTING  #4 
LSBR  - UTP.18.803A 


Batch 

Pressure 

Premix  C 

400-1516 

1000 

.480 

1400 

.621 

400-1517 

1000 

.481 

1400 

.613 

400-1518 

1000 

.482 

1400 

.613 

400-1519 

1000 

.481 

1400 

.605 

400-1520 

1000 

.475 

1400 

.603 

400-1521 

1000 

.472 

1400 

.603 

400-1522 

1000 

.464 

1400 

.598 

400-1523 

1000 

.473  . 

1400 

.600 

400-1524 

1000 

1400 

.598 

400-1525 

1000 

.472 

1400 

.601 

400-1526 

1000 

.487 

1400 

.627 

Propellant 

Ratio 

Curative 

Ratio 

.453 

.572 

68/32 

0.82 

.454 

.575 

68/32 

0.82 

.456 

.578 

68/32 

0.82 

.448 

.564 

& .560 

68/32 

0.82 

.447 

.565 

68/32 

0.82 

.445 

.562 

68/32 

0.82 

.442 

.557 

68/32 

0.82 

.448 

.562 

68/32 

0.82 

.444 

.560 

68/32 

0.82 

.446 

.565 

68/32 

0.82 

.444 

.561 

& .443 
& .555 

66/34 

0.82 

UTP-18,803A  QC  PROCESSING  AND  PROPERTIES 
PRODUCTION  CASTING  NO.  4 


r ’ 


100  200  400  600  800  1,000  2,000  4,000  6,000 


Chamber  Pressure,  psis 


100  200  400  600  800  1,000  2,000  4.000  6,000 


Chamber  Pressure,  psia 


87 


0.1  ■ I ‘ ‘ L 1 I I I 1 1 1 1 1 1 |_J 

100  200  400  600  800  1.000  2,000  4.000  6,000 


ChimtMr  Pmiura,  ptii 


i 


100  200  400  600  800  1,000  2,000  4,000  6,000 


Chamber  Pretsure,  psia 


89 


Chtmber  Pressure,  psia 


051  742 


MICROCOPY  RESOLUTION  TEST  CHART 

NArn)NAl  BUREAU  Of  STANDARDS  IRfiS-.’ 


SECTION  2.9 
PRODUCTION  RUN  NO.  5 
(BATCHES  400-1527  THROUGH  400-1537) 


PRODUCTION  CASTING  //5 

UTP  18803A,  90°F 
BATCHES  400-1527  THROUGH  1537 
FOUR-POUND  MOTORS  67/33  GRIND  RATIO 


Batch 


400-1527 


400-1528 


400-1529 


400-1530 


400-1532 


400-1533 


400-1534 


400-1535 


400-1536 


400-1537 


Composite 


All  Data 
rlOOO 
rl400 
41700 

.4130 

.4911 

.5427 


.4219 

.5005 

.5523 

.4222 

.5016 

.5441 

.4168 

.4858 

.5306 

.4192 

.4847 

.5271 

.4241 

.4951 

.5414 

.4236 

.4956 

.5427 

.4213 

.4955 

.5442 

.4224 

.5003 

.5517 

.4204 

.4930 

.5410 


Pressure 


0.515 


0.459 


0.508 


0.512 


0.455 


0.431 


0.4599 


0.467 


0.482 


0.503 


0.475 


One 

Standard 

Deviation. 


PRODUCTICW  CASTING  #5 


UTP  18803A  FOUR- POUND  MOTOR  DATA 
BATCHES  400-1527  THROUGH  -1537 
89°? 


Batch 

Burning  Rates 

in. /sec/ Average 

Chamber  Pressure,  psia 

1527 

.3976/901 

.4268/1128 

.4616/1229 

.5392/1653 

1528 

.3680/761 

.3936/865 

.4612/1265 

.5242/1619 

1529 

.3660/747 

.4058/954 

.5124/1447 

.5378/1663 

1530 

.3709/767 

. 3936/886 

.4875/1322 

.5344/1581 

1532 

.3590/705 

.3881/880 

.4983/1477 

.5280/1673 

1533 

.3610/698 

.3908/866 

.4722/1313 

.5053/1538 

1534 

.3819/792 

.4195/992 

.5097/1452 

.5445/1749 

1535 

.3707/777 

.3989/855 

.4804/1279 

.5415/1723 

1536 

.4212/1000 

.488/1355 

.5582/1793 

1537 

.3791/816 

.4078/908 

.5042/1487 

.5778/1808 
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PRODUCTION  CASTING  #5 


UTP  18803A 

BATCHES  400-1527  THROUGH  -1537 
67/33  GRIND  RATIO 


Batch 

Premix  C 

Final 

400-1527 

1000 

.485 

.452 

1400 

.616 

. 589 

400-1528 

1000 

.483 

.451 

1400 

.627 

.577 

400-1529 

1000 

.490 

.461 

1400 

.626 

. 583 

400-1530 

1000 

.479 

.455 

1400 

.618 

.574 

400-1532 

1000 

.474 

.449 

1400 

.608 

.573 

400-1533 

1000 

.478 

.447 

1400 

.609 

.572 

400-1534 

1000 

.481 

.454 

1400 

.613 

.570 

400-1535 

1000 

.474 

.448 

1400 

.608 

.568 

400-1536 

1000 

.485 

.456 

1400 

.617 

.581 

400-1537 

1000 

.482 

.462 

1400 

.616 

.579 
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Burning  Hate,  in./sec  Burning  Rate,  in,/$ec 


0.4 


Chamber  Pressure,  psia 


Chamber  Pressure,  psia 


I 

! 


SECTION  2.10 
PRODUCTION  RUN  NO.  6 
(BATCHES  400-1539  THROUGH  400-1543) 


PRODUCTION  CASTING  #6 


UTP  1880 3A  80  F 
BATCHES  400-1539  THROUGH  1543 
FOUR  POUND  MOTORS  67/33  GRIND  RATIO 


Batch 

Burning  Rate, 

V 

riOOO 

n.400 

n700 

Pressure 

Exponent 

One 

Standard 
Deviation,  % 

400-1539 

0.3937 

0.4608 

0.5047 

0.468 

0.4 

400-1540 

0.4114 

0.4632 

0.4935 

0.353 

0.8 

400-1541 

0.4170 

0.4816 

0.5234 

0.428 

1.1 

400-1542 

0.4054 

0.4756 

0.5216 

0.475 

0.3 

400-1543  0.4072  0.503  1.8 

0.4824 

0.5319 


Composite  0.4063  0.450  2.3 

0.4728 

0.5160 


i 
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PRODUCTION  CASTING  #6 


UTP  1880 3A  FOUR  POUND  MOTOR  DATA 
BATCHES  400-1539  THROUGH  1543 
80°F 


400  Gallon 
Batch 

Burning  Rate, 

in/sec 

Chamber  Pressure,  psia 

1539 

.4092/1126 

.3769/898 

.4366/1241 

.4554/1343 

1540 

.4195/1085 

.4005/912 

.45/1306 

.4629/1366 

1541 

. 3728/761 

.418/1018 

.4505/1232 

.4832/1370 

1542 

.3551/761 

.3954/941 

.4654/1342 

.4838/1451 

1543 

.3643/780 

.396/982 

.4606/1306 

.500/1456 

PRODUCTION  CASTING  #6 


UTP  18803A 
67/33  GRIND  RATIO 


Batch 

Premix  C 

Prop 

400-1539 

1000 

.478 

.448 

1400 

.619 

.569 

400-1540 

1000 

.481 

.451 

1400 

.612 

.5  74 

400-1541 

1000 

.481 

.452 

1400 

.615 

.572 

400-1542 

1000 

.477 

.452 

1400 

.610 

.574 

400-1543 

1000 

.485 

.457 

1400 

.622 

.576 
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1.0 


100  200  400  600  800  1,000  2,000  4.000  6.00G 


Chamber  Prasaurt,  psia 


100  200  400  600  800  1,000  2.000  4.000  6.000 


Chamber  Preaaure.  psia 


600  800  1,000 


hamber  Pretsura,  piia 


SECTION  2.11 
PRODUCTION  RUN  NO.  7 
(BATCHES  400-1546  THROUGH  400-1557) 
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PRODUCTION  CASTING  #7 


r 

UTP  18803  A 72  F 
BATCHES  400-1546  THROUGH  1557 
FOUR  POUND  MOTORS  68/32  GRIND  RATIO 


Batch 

Burning  Rate,  

riOOO 

^lUQO 

moo 

Pressure 

Exponent 

One 

Standari 

Deviation 

1546 

.4088 

.4622 

.365 

1.6 

.4961 

1547 

.4145 

.4841 

.461 

1.0 

.5294 

1548 

.4065 

.4770 

.476 

0.9 

.5232 

1549 

.4056 

.4717 

.449 

0,9 

.5146 

1550 

.4069 

.4773 

.474 

0.9 

.5233 

1551 

.4096 

.4790 

.464 

1.5 

.5240 

1552 

.4054 

.4746 

.468 

1.4 

.5197 

1553 

.4037 

.4745 

.480 

1.5 

.5209 

1554 

.4080 

.4800 

,483 

1.1 

.5271 

1555 

.4112 

.4802 

.461 

2.2 

.5252 

1556 

.3999 

.4726 

.496 

1.8 

.5204 
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PRODUCTION  CASTING  #7 


T 


PRODUCTION  CASTING  #7 

UTP  1880 3A  FOUR  POUND  MOTOR  DATA 
BATCHES  400-14546-1557 
68/32  GRIND  RATIO 
72  F 


400  Gallon  Batch 

Burning  Rate,  in  sec/Chamber  Pressure,  psla 

1546 

,3984/916,  .4336/1235,  .4733/1447 

1547 

,4049/942,  .4578/1271,  .5037/1502 

1548 

.3527/739,  .3868/896,  .4329/1177, 

.4864/1434 

1549 

.3567/737,  .3849/911,  .4387/1200, 

.4833/1459 

1550 

.3545/740,  .3913/924,  .4353/1181, 

.4921/1467 

1551 

.356/746,  .3953/899,  ,4362/1192,  . 

4979/1494 

1552 

.3545/749,  ,3927/921,  .4368/1222, 

.4947/1492 

1553 

.3602/766,  .3806/900,  .4256/1156, 

.5120/1590 

1554 

.362/767,  .3836/907,  .4524/1220,  . 

,5148/1622 

1555 

.3644/787,  .410/938,  .4397/1217,  . 

5255/1675 

1556 

.3525/753,  .387/959,  .4388/1252,  . 

5163/1619 

1557 

.3645/747,  .3464/731,  .4137/1124, 

,493/1542 
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Sp«e  Liaitai  0.60S-0.646  Sp«e  Liatts:  0.570-0.617 


Batch 

FtchIx  C 

Final 

400-1546 

.484 

.461 

.619 

.576 

400-1547 

.492 

.465 

.624 

.584 

400-1543 

.487 

.457 

.623 

.577 

400-1549 

.482 

.458 

.620. 

.579 

400-1550 

.484 

.454 

.609 

.573 

400-1551 

.479 

.454 

.607 

.574 

400-1552 

.480 

.453 

.607 

.570 

400-1553 

.481 

.456 

.615 

.576 

400-1554 

.478 

.458 

.611 

.578 

400-1555 

.490 

.465 

.623 

.585 

400-1556 

.480 

.453 

.6U 

.574 

400-1557 

.474 

.450 

.604 

.571 
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-18,803A  QC  PROCESSING  AND  PROPERTIES 


Burning  Rale,  in. /sec  Burning  Rate,  in  /sec 


100  200  400  600  800  1,000  2,000  4.000  6.000 

Chamber  Preuura,  pair 
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Burning  Rate,  in./sec  Burning  Rate,  in, /sec 


r 


Chamber  Pressure,  psit 


100  200  400  600  800  1,000  2,000  4,000  6.000 


Chamber  Pressure,  psia 


126 


Burning  Rate, 


Chdr^itiP'  PujsSuff*  pstq  C^’amb^r  Pressure  psig 


4 P'esiv,'^  psiy 


C^dmt,e>  PfCisuff  uiig 


SECTION  2.12 
PROnnCTiON  RUN  NO.  8 
(BATCHES  400-157A  THROUGH  400-1582) 


1 


r 


PRODUCTION  CASTING  tS 

UTP  18803A  67/33  GRIND  RATIO  AND  0.81  NCO/OH  RATIO 
FOUR  POUND  MOTORS  80  F 


Batch 

1000  psla 

Burning  Rate,  in/sec 
1400  psla 

1700  psla 

Exponent 

a,  % 

i*00-1574 

. 3933 

.4606 

.5045 

.469 

0.9 

400-1575 

. 3925 

.4702 

.5218 

.537 

0.8 

400-1576 

.3946 

.4706 

.5210 

.523 

1.5 

400-1577 

.3982 

.4710 

.5189 

.499 

0.7 

400-1578 

.3971 

.4705 

.5189 

.504 

1.0 

400-1579 

.3991 

.4813 

.5362 

.557 

1.1 

400-1580 

.3964 

.4740 

.5255 

.532 

1.9 

400-1581 

.39  44 

.4730 

.5252 

.539 

0.5 

00-1582 

.3996 

.4720 

.5197 

.495 

0.7 

Composite 

.3956 

.4720 

.5226 

.5z5 

1.45 
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PRODUCTION  CASTING  IfS 

UTP  18803A  67/33  GRIND  RATIO  AND  .81  NCO/OH  RATIO 
FOUR  POUND  MOTOR  DATA,  80°F 

Batch 
400-1574 
400-1575 
400-1576 
400-1577 
400-1578 
400-1579 
400-1580 
400-1581 
00-1582 

All  four  motors  used  a fiberglass  cartridge  except  those  identified  by  * which  were 
steel  cartridges. 


Burning  Rate,  In/sec/Chamber  pressure,  psla 
.3798/927,  .4523/1336,  ,4718/1447,  .4523/1385* 

.3789/941,  .504/1585,  .5065/1647,  .4736/1405,  .4994/1547* 
.3798/925,  .5238/1652,  .4869/1511,  .4894/1501,  .4879/1557* 

.3874/948,  .5046/1648,  .5218/1700,  .4839/1468,  .4955/1536* 

.3888/962,  .5016/1534,  .5053/1640,  ,505/1628,  .4817/1473* 

.3934/970,  .5223/1605,  .5566/1819,  .5067/1506,  .4799/1441* 

.396/982,  .4949/1465,  .5306/1708,  .461/1340,  .455/1372* 
,386/965,  .459/1320,  .5367/1777,  .457/1326,  .459/1305* 
,395/971,  .4629/1357,  .5258/1727,  .454/1320,  .4624/1324* 


UTP  18803A 

PRODUCTION  CASTING  if8 
TABLE  I - LSBR  DATA 


Batch  No. 

AP  Addition 
Time,  min 

Mix  Time 

After  IPDI 
Addition,  min 

Pressure 

Premix  C 

Final 

400-1574 

43 

40 

1000 

0.490 

0.475 

1400 

0.623 

0.598 

400-1575 

55 

70 

1000 

0.505 

0.448 

1400 

0.643 

0.582 

400-1576 

40 

40 

1000 

0.482 

0.451 

1400 

0.616 

0.577 

400-1577 

75 

70 

1000 

0.480 

0.477* 

1400 

0.612 

0.5b5 

400-1578 

35 

40 

1000 

0.480 

0.452 

1400 

0.610 

0.569* 

400-1579 

55 

70 

1000 

0.491 

0.452 

1400 

0.619 

0.577 

400-1580 

\ 

65 

40 

1000 

0.490 

0.450 

1400 

0.618 

0.576 

;0-1581 

55 

70 

1000 

0.486 

0.452 

1400 

0.615 

O.5o6* 

400-1582 

48 

40 

1000 

0.478 

0.45i. 

1400 

0.611 

O.S'O 

* Bum  rate  out  of  spec.  Spec  limits  are: 

Min 

Max 

Premix  C @ 1400 

0.605 

0.646 

Final  @ 1400 

0.570 

0.617 
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L 2 


Initial  tangent  modulus,  634  603  463  579  431  635  537  542  618  560  73.8 


Burning  Rate,  in  'sec  Burning  Rate,  in  /$ec 


A 


10 

0.8 


Chamber  Pressure,  psia 


Chamber  Pressure,  psia 
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Burning  Rate,  in./sec  Burning  Rate,  in  /sec 


Chamber  Pressure,  psia 
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Burning  Rate,  in  /sec  Burning  Rate,  »n  /sec 
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L. 
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Burnino  Rate  in  / 


r - 


SECTION  2.13 
PRODUCTION  RUN  NO.  9 
(BATCHES  400-1588  THROUGH  400-1600? 


PRODUCTION  CASTING  #9 


Batch 

UTP  18,803A  67/33  GRIND  RATIO  AND  0.81  NCO/OH  RATIO 

FOUR  POUND  MOTORS,  70°F 

Burning  Rate , In/sec 

1000  psla  1400  psla  1700  psla  Exponent 

f * 

400-1588 

.3948 

.4815 

.5400 

.590 

0.27 

400-1589 

.4046 

.4825 

.5340 

.523 

0.50 

400-1590 

.4035 

.4882 

.5434 

.552 

1.53 

400-1591 

.4078 

.4903 

.5453 

.548 

1.54 

400-1592 

.4046 

.4877 

.5432 

.555 

0.62 

400-1593 

.3993 

.4894 

.5503 

.604 

1.27 

400-1594 

.4036 

.4834 

.5364 

.536 

0.00 

400-1595 

.4084 

.4892 

.5428 

.536 

0.00 

400-1596 

.4073 

.4895 

.5443 

.546 

1.15 

400-1597 

.4123 

.4924 

.5455 

.527 

0.57 

400-1598 

.4125 

.4960 

.5517 

.548 

0.86 

400-1599 

.4132 

.4967 

.5523 

.547 

0.02 

400-1600 

.4134 

.498 

.5550 

.555 

0.62 

Composite 

.4063 

.4898 

.5456 

.556 

1.43 

r 


Batch 

400-1588 

400-1589 

400-1590 

400-1591 

400-1592 

400-1593 

400-1594 

400-1595 

400-1596 

400-1597 

400-1598 

400-1599 

400-1600 


UTP  18,803A  PRODUCTION  CASTING  #9 
67/33  GRIND  RATIO  AND  .81  NCO/OH  RATIO 
FOUR  POUND  MOTOR  DATA  70°F 


Burning  Rate/ln/sec/Chamber  Pressure,  psla 
.385/957,  .525/1629,  .5914/1976 
.3976/969,  .5398/1718,  .5527/1832 
.3700/798,  .4107/1030,  .5435/1650,  .5654/1871 
.4048/990,  .5821/1859,  .5904/2017 
.3686/794,  .4027/994,  .5535/1737,  .590/1992 
.3649/793,  .4126/1064,  .5567/1692,  .6252/2133 
.361/776,  .4181/1068,  .5649/1873 
.3775/810,  .4207/1057,  .5459/1718 
.3848/837,  .4258/1087,  .5599/1751,  5641/1857 
.3885/835,  .430/1084,  .5557/1741,  .5634/1826 
.3746/810,  .4298/1074,  .5392/1659,  .5867/1877 
.380/820,  .4159/1012,  .5382/1622,  .5859/1893 
.3832/831,  .4173/1014,  .5493/1689,  .6049/1966 


Initial  tangent  modulus,  813  952  588  600  69A  588  867  661  632  761  952  896  1005  770  153 


UTF  18803A  PRODUCTION  CASTING  NO.  9 
LIQUID  STRAND  BURNING  RATES 


1 

j. 


400-Gal 

Batch 

Premix  C LSBR.  In. /sec 

Propellant  LSBR.  In. /sec 

1000  palg 

1000  pslg 

1400  pslg 

1588 

0.489 

0.631 

0.460 

0.583 

1589 

0.491 

0.629 

0.471 

0.600 

1590 

0.493 

0.631 

0.472 

0.598 

1591 

0.493 

0.630 

0.473 

0.598 

1592 

0.491 

0.622 

0.466 

0.593 

1593 

0.491 

0.626 

0.466 

0.589 

1594 

0.490 

0.624 

0.456 

0.589 

1595 

0.478 

0.613 

0.469 

0.594 

1596 

0.498 

0.631 

0.467 

0.594 

1597 

0.492 

0.627 

0.468 

0.598 

1598 

0.493 

0.631 

0.470 

0.596 

1599 

0.492 

0.632 

- 

0.599 

1600 

0.502 

0.639 

0.472 

0.596 

I 


! 

I 


1 
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Burning  Rale,  in./sec  Burning  Rate,  in./sec 


100  200  400  600  800  1,000  2,000  4,000  6,000 

Chamber  Pressure,  psia 


100  200  400  600  800  1,000 


2,000  4,000  6,000 


Chamber  Pressure,  psia 


150 


J 


Chamber  Prcnura,  pna 


100  200  400  600  800  1,000  2.000  4.000  6.000 


Chamber  Praasura,  ptia 


151 


Burning  Rate,  inVsec  Burning  Rate,  in  /$ec 


f 


Chamber  Pretture,  piia 


10 
08 

0.6 

0.4 

0.2 

0.1 

'00  200  400  600  800  1,000  2,000  4.000  6,000 


Chamber  Prctsuie,  psia 


152 


r 


100  200  400  600  800  1,000  2,000  4,000  6.000 


ChwntMr  Prenure,  psia 


100  200  400  600  800  1,000  2,000  4.000  6.000 

Chamber  Pratnjre,  ptit 


153 


Burning  Rate  m /sec  Buminq  «die  " set 


Chamber  Pressure,  psia 


100  200  400  600  800  1,000  2,000  4,000  6,000 


Chamber  Pressure,  psia 


154 


Burning  Rate,  in  /sec 


10 

0.8 

0.6 

04 


02 


Chamber  Pretsure,  paia 


SECTION  2.1A 
PRODUCTION  RUN  NO.  10 
(BATCHES  400-1606  THROUGH  400-1615) 
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PRODUCTION  CASTING  #10 


FOUR  POUND  MOTORS 
62°F 


Standard 


Batch 

Grind 

Ratio 

Bumlng  Rate.ln/sec 
1000  psla  1400  psla 

1700  psla 

Exponent 

Deviation 
Sx,  Z 

400-1606 

65/35 

.403 

.481 

.533 

.528 

.2 

400-1607 

68/32 

.399 

.459 

.497 

.412 

.8 

400-1608 

66/34 

.395 

.472 

.523 

.530 

.8 

400-1609 

66/34 

.394 

.467 

.515 

.504 

.8 

400-1610 

66/34 

.411 

.481 

.527 

.466 

.6 

400-1611 

66/34 

.404 

.475 

.522 

.483 

1.1 

400-1612 

66/34 

.401 

.480 

.532 

.532 

.2 

400-1613 

66/34 

.402 

.475 

.523 

.495 

.7 

400-1614 

66/34 

.406 

.489 

.545 

.554 

0.1 

400-1615 

66/34 

.402 

.469 

.513 

.459 

0.0 

Composite 
of  66/34 
Batches 

66/34 

.400 

.477 

.528 

.522 

1.4 
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UTP  18803A  PRODUCTION  CASTING  NO.  10 


r ^ 


FOUR  POUND  MOTOR  DATA  62  F 


Batch 


Burning  Rate.  In/sec/Chamber  Pressure,  pa la 


400-1606 

.3786/849 

400-1607 

.3693/812 

400-1608 

.382/887, 

400-1609 

.3679/840 

400-1610 

.3706/810 

400-1611 

.3637/789; 

400-1612 

,3952/921; 

400-1613 

.3739/859, 

400-1614 

.3782/821; 

400-1615 

.3722/804, 

.4220/1088,  .4459/1217,  .5085/1551 
.3993/1012,  .4306/1176,  .4573/1404 
3938/986,  .4262/1176,  .4817/1444 
.3826/949,  .4376/1207,  .4670/1415 
.3887/878,  .4606/1263,  .487/1452 
.3955/944,  .4266/1151,  .4839/1435 
.3858/931,  .4767/1380,  .5156/1608 
.3963/843,  .4586/1323,  .4905/1472 
.3881/920,  .4567/1238,  .4995/1450 
.4113/1053,  .4414/1227,  .4680/1395 
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UTP-18,803A  QC  PROCESS  AND  PROPERTIES  SUMMARY 
PRODUCTION  CASTING,  400-GALLON  BATCH 


UTP  18803A  PRODUCTION  CASTING  NO.  10 


LIQUID  STRAND  BURNING  RATE 


100 


Chamber  Preaura.  p«ia 


Burning  Rate,  tn  ,sec  **jrnjng  Rate,  in  'sec 


Burning  Rate,  in  /sK  Burning  Rate,  m /sec 


w 


Chamber  Pressure,  psia 


100  200  400  600  800  1,000  2,000  4,000  6,000 

Chamber  Pressure,  psia 


165 


r’ 


SECTION  2.15 
PRODUCTION  RUN  NO.  11 
(BATCHES  400-1620  THROUGH  400-1629) 


T 


PRODUCTION  CASTING  #11 
FOUR  POUND  MOTORS 
68  F 


Burning  Rate,  In/sec 


Gallon 

Grind 

1000 

1400 

1700 

Batch 

Ratio 

psla 

psla 

Exponent 

1620 

65/35 

.407 

.480 

.527 

.487 

1621 

66/34 

.397 

.477 

.531 

.548 

1622 

66/34 

.403 

.472 

.517 

.469 

1623 

66/34 

.392 

.469 

.520 

.531 

1624 

66/34 

.396 

.463 

.507 

.467 

1625 

66/34 

.398 

.481 

.537 

.564 

1626 

66/34 

.396 

.466 

.512 

,482 

1627 

66/34 

.397 

.474 

.525 

.526 

1628 

66/34 

.404 

.478 

.527 

.499 

1629 

66/34 

.407 

.486 

.538 

.523 

Composite 

.400 

.474 

.524 

.510 

Standard 
Deviation, 
Sx,  % 

0.4 

1,1 

.5 

.5 

.5 

.6 

1,2 

.6 

0.4 

1.53 
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1 


UTP  18803A  PRODUCTION  CASTING  NO.  11 
FOUR  POUND  MOTOR  DATA  68  F 


Batch 

400-1621 

400-1622 

400-1623 

400-1624 

400-1625 

400-1626 

400-1627 

400-1628 

400-1629 

400-1620 


Burning  Rate,  In/sec/Chanber  Pressure,  psla 
.3507/753,  .3792/913,  .4357/1212,  .4837/1414 
.3592/765,  .3878/925,  .4552/1283,  .4835/1486 
.3462/755,  .3805/955,  .4393/1212,  .4887/1530 
.3503/746,  .3888/958,  .4273/1194,  .4635/1393 
.3591/777,  .3900/961,  .4491/1253,  .4880/1424 
.3656/783,  .3844/937,  .4261/1200,  .4444/1266 
.3566/773,  .3900/959,  .4352/1222,  .4836/1431 
.3681/787,  .3953/962,  .4502/1225,  .4809/1429 
.395/951,  .413/1027,  .416/1029,  .503/1499 
.4133/1031,  .4523/1244,  .488/1450 


I 
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UTP-18,803A  QC  PROCESSING  AND  PROPERTIES  SUMMARY 
PRODUCTION  CASTING  NO.  11 


1 


ELSH  PRODUCTION  RUN  #11 
28-29  SEPT  '77 


Grlad 

Ouraclva 

latch  # 

FtmIi  C 

rinal 

Eacte 

Ratio 

1000 

.902 

.471 

400-1620 

1400 

.635 

.603 

65/35 

0.81 

1000 

.492 

.461 

400-1621 

1400 

.s^o 

66/34 

0.81 

1000 

.495 

.466 

400-1622 

uoo 

.631 

.592 

66/34 

0.81 

1000 

.487 

.462 

400-1623 

1400 

.628 

.588 

66/34 

0.31 

1000 

.477 

.460 

400-1624 

1400 

.612 

.585 

66/34 

0.81 

1000 

.484 

.460 

400-1625 

1400 

.623 

.587 

66/34 

o.ai 

1000 

.483 

.459 

400-1626 

1400 

.620 

..589 

66/34 

0.81 

1000 

.486 

.467 

400-1627 

1400 

.627 

.590 

66/34 

O.Sl 

1000 

.492 

.469 

400-1628 

1400 

.633 

.596 

66/34 

0.81 

1000 

.490 

.462 

400-1629 

1400 

.625 

.594 

66/34 

o.ai 
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Burning  Rale.  in. /sec  Burning  Rate,  in./ 


Burning  Rate,  in. /sec  Burning  Rate,  in  /sec 


100  200  400  600  800  1,000  2,000  4,000  6,000 

Chamber  Prawura,  ptit 


100  200  400  600  800  1,000  2,000  4,000  6,000 

Chamber  Praoura,  pna 
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1 


i 

i 

[ 


Burning  Rate,  in./jec  Burning  Rate,  in./iec 


3.0  AP  PARTICLE  SIZE  DISTRIBUTIONS 


This  section  presents  the  AP  particle  size  distributions  in  terms  of 
cumulative  percentages  for  both  the  ground  and  unground  AP.  The  ground  AP 
particle  size  distributions  were  determined  by  MSA  and  the  unground  AP 
particle  size  distributions  were  determined  by  Tyler  Screen  Analysis.  These 
data  were  used  to  establish  the  AP  grind  ratio  for  those  batches  where  ^3 
was  used  as  the  burning  rate  control.  All  data  are  presented  by  batch  number. 
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Unbound  AP  Pirlxle  Oumfri-r  « Ungiound  AP  P.rt.cl*  D.»m«ter 


Wtight  Ptmnt  Lms  Than 


Wttfit  Pareant  La*  Than 


177 


Ground  AP  Particle  Diameter,  n Ground  AP  Particle  0>arrieie’ 


Ungrouno  AP  Particle  O.ameKf  n Ur»9rourxJ  AP  Paft.de  Diamete 


Gfttind  AP  PtMKiie  0»ametef,  n Ground  AP  Particle  Diameter 


Particle  Oiamete' 


UoyooixJ  AP  Paftic'*  Diimeief  ^ ungfound  AP  Panide  Oiamete 


Ground  AP  Pafitde  Oiametef,  td  Ground  AP  Pariic*«  D.am*t»f 


Ground  AP  Pifticle  m Ground  AP  P*n<t«  Di»mtt«r. 


weight  Ptrvant  Lm  Than 


Waight  Ptfcant  Lm  Th«n 


186 


Ground  AP  Pirticte  OtarnetC'  m Ground  AP  P*rt*c^  Otan>tat*r 


Unground  AP  Particle  Diameter,  n Ungrourx]  AP  Particle  Oiamete' 


0 2 0&  1 2 5 10  20  40  60  80  90  66  98  99  99.9  99  99 

Waighi  Percent  LeM  Then 


Graurx]  AP  Particle  Diameter,  n Ground  AP  Pert<te  Diameter 


0.2 


OS  1 2 S to  20  40  60  80  00  9S  98  99 


W«i9ht  Ptrcent  Lan  Than 


Unground  AP  P«rticle  Diameter,  *i  Ungroond  AP  Particle  O.arretef 


Ground  AP  Particle  Diameter,  tt  Grcxjrid  AP  Particle  Diameter 


Ground  AP  Particle  Diameter  ^ Grourtd  AP  Pari>c>e  Diameter 


P#rt*cl€  Di*m«te» 


AO-A051  7*2  UNITED  TECHN0L02XCS  CONF  SUNNYVALE  CALIF  CHENICAL  SY— ETC  F/S  21/9.2 
•9-INCH  PNOFCLLANT  CAIITRI09ES  AND  •MAINS.  VOLUME  II.  FNOFELLANT— ETC(U) 
NOV  77  TV  O'HAMA.  J ■ HENRY.  H A STEFHEN  F09«ll-76-C-0010 

unclassified  CSD-2879-FR  AFRPL-TR-77-92  fC 


Unground  AP  Particle  Diameter,  p UngrourxJ  AP  Parjicie  D«arT>ete 


AP  Particle  Diameter 


Ground  AP  Particle  Oiarr^eter. 


Wtight  Pvrctnt  Lm  Than 


197 


i 


Gro^rxl  AP  Pjflicie  Oi»r^»er 


Weight  Ptrctnt  Lfts  Than 


198 


AP  PaMic(«  Oiamcte' 


Un9round  AP  Particle  Oiemeter,  n Uogroortd  AP  Particle  Diameter 


r 


Ground  AP  PaHicie  Diameter  u GrourxJ  AP  Particle  Oiamete* 


4.0  FIFTEEN-POUND  BATES  TEST  DATA 


This  section  presents  the  test  data  from  the  AFRPL  15-lb  BATES  test 
firings.  The  critical  ballistic  test  parameters  are  tabulated  by  batch 
number.  Plots  of  the  pressure  vs  time  and  thrust  vs  time  are  also  included 
and  are  presented  by  batch  number. 
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5.0  SEVENTY-POUND  BATES  TEST  DATA 


This  section  presents  the  test  data  from  the  AFRPL  70-lb  BATES  test 
firings.  The  critical  ballistic  test  parameters  are  tabulated  by  batch 
number.  Plots  of  the  pressure  vs  time  and  thrust  vs  time  are  also  included 
and  are  presented  by  batch  number. 


264 


^Ili^gpjpllipp)l&it^^ 

•J 

Wit 

w 

m»\ 

?T 

00 -Of 

^ bo’od 

hi 

1 i 

|D0*09*I  1 

L 1 

bo*oi^i  oo-oii  00*001  i oo*da  oo-ds  oo-J^ 

00 

<] 

,C1»  i tlSd)  aanssidd  «38rtbH3  20dN 

- : 

U-j 

1 

i 

1 — i 

' ■ f-H 

1 I 

“ -r  i 

-T  ■ ' ' -t  : ! ■ 

■'i-~  i i ‘ i"  f-  ; i- 

[iyn 

ISf  I 


aai^,.2qLa-  k m ,1:4 1 4,sr.7n-nR 


360. OC  40C.0C  440.00  400.00  S^O-OO  560.00  600.00  540-00  680.00  720.00  760.00  000.00  040.00 


55G.OO  iqo.no  <10.00  <70.00  110.00  550.00  590.00  610.00  670  00  710.00 

TlHf  ! MIL  L I Sf  rONPS  I .I.' 


400. OC  420.00  440.00  4fi0.00  4*iC.OO  500  00  520.00  540.00  560-00  580-00  600-00  6^0-00  6*0-00  663-00 


